Introduction
The randomized controlled trial is widely accepted as the best design to investigate new interventions. In order to run a randomized trial successfully, it is vital to use effective and practical research strategies. 1 However, researchers may face many methodological problems when a trial is conducted in a general practice setting. 1, 2 Here, we will focus on a few problems that relate to recruitment and randomization procedures.
The recruitment of GPs and patients is a general concern in primary care research. Obtaining the voluntary participation of GPs in research projects has become a major challenge. [2] [3] [4] [5] [6] [7] Lack of available time is the most cited reason for the reluctance among GPs to become involved in research activities. Once a sufficient number of GPs has agreed to become active in the research project, a phenomenon referred to as Lasagna's Law 8 almost inevitably emerges. This means that researchers and clinicians invariably overestimate the number of patients available for study participation so that recruitment of eligible patients falls short of the expectations. 2 Factors that might explain this phenomenon are several: eligibility criteria are often overly strict and do not reflect the prevalence of the disorder on which sample size calculations are based; recruiting physicians are not always motivated or able to enrol eligible patients; 2,9,10 and eligible patients are not always willing to participate. Ultimately, studies might be delayed, suspended or even prematurely terminated due to unsuccessful recruitment. 10 Recruitment of patients becomes virtually impossible when interventions are complex and, as a consequence, only a small number of GPs can be trained and supervised in performing the intervention. If patients are then to be recruited by their own GPs, as is customary in primary care research, only a small number of patients can be approached for study participation. These recruitment problems become even worse if the disorder under investigation is rare and/or if the information needed to identify eligible patients is not directly available to the GP.
In some instances, the randomization procedure is likely to cause internal validity problems. In most primary care intervention studies, patients are recruited by their own GPs and randomly allocated to one of the treatment conditions after informed consent. As widely used as it is, this conventional approach has problematic features if 'usual care' or 'no treatment' is the control condition. 11 With 'usual care' or 'no treatment' as the control condition, it can become very difficult to find patients who are willing to be randomized, especially if the experimental condition is an appealing option to patients. 11 More importantly, disappointment because of control group allocation among those who do agree with randomization might lead to (selective) withdrawal from the study, non-compliance 11 or contamination 12 if control patients, inspired by their research participation, start to look for treatment elsewhere.
Researchers foreseeing recruitment, internal validity or other methodological problems should try and minimize these problems. The question here is how. Obviously, there is no single answer to this question. Instead, we wish to share our particular experiences by presenting an alternative study design that enabled us to overcome some of the difficulties mentioned here. We conducted a trial in primary care in which we assessed the efficacy of cognitive behaviour therapy by GPs for persistent fatigue. In this paper, our trial will serve as case illustration. Following the description of the design, the results of the recruitment and randomization procedures will be presented and discussed.
Methods
Starting point for building the design Several considerations were taken into account when we started designing the study. First, we wished to conduct a randomized trial with an experimental and a control condition and a follow-up period of 12 months. Since there is no standard treatment for persistent fatigue and our intervention is new and unfamiliar to GPs, we decided to assess the efficacy (can it work under ideal circumstances?) of the intervention rather than the effectiveness (does it work in ordinary settings?). 13 We therefore chose to create optimal conditions for the experimental intervention in order to assess its potential effect on the one hand, and merely to follow-up the natural course in the control group on the other hand.
Choosing efficacy over effectiveness presented us with two problems. Firstly, the rather complex experimental intervention consists of five to seven 30 min sessions by a GP. In order to administer the intervention under the best circumstances, GPs should be extensively trained and supervised throughout the trial. Our time and resources enabled us to train and supervise up to 10 GPs. If these GPs had to recruit all patients in their own practice, only a small number of patients could be enrolled in the study. Also, we feared that classical randomization of selected patients after informed consent might lead to selective withdrawal and contamination of the trial conditions, which could pose a serious threat to the internal validity of the study. Consequently, we were challenged to design alternative recruitment and randomization procedures.
Recruitment of GPs and patients
We decided to recruit patients and GPs separately. GPs were recruited among the population of GPs in the Southeast of The Netherlands. We aimed to deploy up to 10 research GPs whose practices were equally distributed across the recruitment area. We decided that research GPs would only become active if a sufficient number of patients from their area could be enrolled in the study. However, instead of these research GPs recruiting their own patients for the trial, patients were recruited in collaboration with a local occupational health service (OHS) that monitors a working population of 80 000 employees who live in the recruitment area. We needed 150 patients in total (75 patients per group) to detect a clinically relevant difference on the main outcome measure, the Checklist Individual Strength (CIS). [14] [15] [16] Eligibility criteria for the trial were severe fatigue (measured with the CIS) for Ͼ4 months as one of the main health problems and complete absenteeism from work for Ͼ5 weeks.
Family Practice-an international journal On a monthly basis, employees monitored by the OHS who were on sick leave for Ͼ2 weeks were sent study information by the OHS, irrespective of the reason for sick leave, followed by a 'blind' reminder 2 weeks later. The recruitment letter included a screening list that could be sent back to the research team. This recruitment route secured the privacy of selected employees and enabled us to identify eligible patients in an early stage of absenteeism. Based on the screening lists sent back to us, we contacted potential candidates who were willing to participate. Eligible patients were invited to visit the university research centre.
Pre-randomization design
As stated earlier, we foresaw internal validity problems such as contamination and selective withdrawal if patients were to be randomized after informed consent. Therefore, we used the pre-randomization design, 12 also referred to as randomized consent or Zelen design. 17 In the original Zelen design, informed consent is obtained after randomization and only from patients in the experimental group (see Figure 1A ) in order to prevent selective withdrawal and contamination during the trial. Although the use of this design has raised many objections among researchers, 18 others have suggested it as an alternative for classical randomization if the experimental intervention is attractive to all participants and the control group will receive standard (or no) treatment. 11 For the purpose of our study, we used the adapted pre-randomization design (see Figure 1B) . 12 Informed consent was obtained from participants in both groups. However, randomization took place before detailed information about the study was provided, and participants allocated to one group were kept blind to the randomization procedure and thus, the existence of An alternative trial design to overcome validity and recruitment problems 215 Figure 1 Original Zelen design and adapted pre-randomization design the other group. In the initial recruitment letter sent by the OHS, we invited fatigued employees absent from work to participate in a 'health-related' study, without mentioning the experimental intervention. At their visit to the research centre, patients who were selected for study participation and randomized were handed an envelope containing written information about the allocated condition only: patients in both groups learned that they would be followed-up over the next 12 months, while patients in the experimental group in addition were offered the experimental intervention. Experimental patients who entered the study were assigned to a research GP near their home addresses and a first appointment was made by the researchers. Regular GPs of patients in both groups were contacted, informed about the study participation of their patients and asked to register the medical consumption over the following 4 months. The medical ethics committee of Maastricht University approved the study protocol. Figure 2 presents the results of the recruitment of GPs that started in March 1999. Of the 1030 GPs addressed by letter, 90 (8.7%) responded. Based on their geographical position, we invited 30 GPs to attend our training sessions. Twenty-two GPs attended the first training session and 15 GPs also attended the second training session, which was a requirement to become active as a research GP. Of these 15 trained GPs, we eventually deployed nine research GPs-based on the local intake of patients-who performed all the interventions. Figure 3 presents the results of the recruitment of patients that started in November 1999. A total of 8736 employees who were absent from work for Ͼ2 weeks were addressed within the course of 20 months (November 1999-June 2001). A total of 4242 employees (48.5%) responded to the initial recruitment letter. Of the 2454 employees absent from work for Ͼ2 weeks who were willing to participate in the study, only 195 (7.9%) met our strict eligibility criteria (i.e. severe fatigue, complete absenteeism for Ͼ5 weeks) after screening and were invited to visit the research centre. Eventually, 151 employees entered the study.
Results

Recruitment of GPs
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Refusal of treatment after randomization
As a result of the pre-randomization procedure, a phenomenon we refer to as 'refusal of treatment after randomization' emerged: since patients were not informed beforehand that an experimental intervention could be Family Practice-an international journal 216 FIGURE 3 Flow chart: recruitment of patients FIGURE 2 Flow chart: recruitment of GPs offered to them, five patients refused the intervention once they were informed about the experimental condition (see Figure 3 ). Since they were randomized into the study, these patients were encouraged to take part in the follow-up assessments and were included in intention-to-treat analyses.
Withdrawal rates
Of the 151 patients who entered the study, 13 (8.6%) withdrew from the study at some point during the 12-month follow-up period (see Figure 3 ). Data were lost for two experimental patients (1.3%) and three control patients (2%) at the 4-month assessment, for three experimental patients (2%) and six control patients (4%) at the 8-month assessment, and for six experimental patients (4%) and seven control patients (4.6%) at the 12-month assessment. Of the five experimental patients who refused the intervention directly after randomization, two patients did not complete data collection.
Discussion
Results from the recruitment and randomization procedures applied in our study suggest that the developed research design was successful. By approaching a considerable number of GPs for study participation, we were able to select a small group of highly motivated research GPs who were willing to undergo the extensive training and supervision and perform complex interventions. It also seems likely that we would have selected fewer patients in the same period of time if conventional recruitment procedures had been used, although Lasagna's Law 8 dictates that no reliable estimate of the number of patients potentially recruited in general practice can be made. The nonselective and relatively low withdrawal rates throughout the trial suggest that the use of pre-randomization had the desired effect. However, in the absence of similar studies using classical randomization, we can merely speculate what would have happened if our randomization procedures had been different. Regular GPs did not voice any complaints regarding the study participation of their patients.
Since we only by-passed recruitment by a physician, the influence of Lasagna's Law was not eliminated in our trial. According to the Maastricht Cohort Study, 19 an affiliated large-scale prospective study of fatigue among 12 000 employees, the point prevalence of persons in the working population meeting all our eligibility criteria is 0.8%. Over a period of 20 months, however, we were only able to select 151 prevalent and incident cases (0.2%) among the 80 000 employees of our source population. The intake of patients varied between four and 16 patients per month, another illustration of the fact that recruitment also remained a challenge in our design.
The trial design proposed here has several advantages compared with conventional trial procedures: researchers are encouraged to open up new recruitment markets, e.g. through collaboration with the OHS in our example, through secondary care services or newspaper advertisements; researchers maintain control over all recruitment procedures, which contributes to creating optimal and efficient study conditions; recruitment is facilitated of patients who are otherwise more difficult to identify due to strict eligibility criteria, low prevalence of the disorder and/or the fact that information needed for detection is not directly available to the GP; and internal validity problems likely to occur due to patient preference (i.e. selective withdrawal, selective noncompliance and contamination) are reduced.
However, in weighing these advantages against the use of conventional trial procedures, one should keep in mind that we tailored the design to our particular research needs. Not all of the problems that we encountered are universal problems in primary care research, and the solutions we have advocated here are only applicable in certain circumstances. The proposed design is of no use if recruitment in the general practice is essential to the aim of the study or when the deployment of a research GP instead of the regular GP is considered to be a threat to the external validity. More importantly, the decision to use a pre-randomization design should not be made light heartedly.
The pre-randomization design has been the topic of an unresolved debate concerning the ethical aspects of informed consent procedures. 20 As stated in the recently published Research Governance Framework, informed consent of patients is at the heart of ethical research and should be taken as agreed with the ethics committee. 21 In 1999, the Health Council in The Netherlands reported on the ethical aspects of informed consent. 20 It was concluded that application of a pre-randomization design is only ethically justified if all of the following conditions are met: the study has a clinically relevant objective; it is likely that the study will lead to important new insights; an internally valid evaluation of the effects is impossible using classical randomization and informed consent procedures; and use of the consent procedures bears no potential harm to participants. Knottnerus added to these criteria the necessity to offer at least usual care to patients in the control group and the approval of an independent medical ethics committee. 12 An important issue that deserves special attention is the perspective of participants: how do patients feel about participating in a pre-randomized trial?
We decided to apply a pre-randomization design because we feared the lack of blinding would pose a serious threat to the internal validity of our study, i.e. would lead to contamination of the research groups and selective withdrawal from the study. We made sure that all of the conditions for using the design were met, including approval from a medical ethics committee. Until now, we have not been able to assess how participants felt about our randomization procedure because we are still awaiting a final follow-up round.
However, it is important to realize that use of the pre-randomization design is by no means justified when the objective is merely to speed up the recruitment of patients. We used a separate strategy to tackle the recruitment problems we foresaw, something that should not be confused with our choice to use a prerandomization design.
Despite these limitations, our trial design may present an interesting starting point for researchers who are challenged to be creative in dealing with the methodological and practical problems they encounter. In that sense, our design may serve as a basis for some efficacy studies and is less applicable when the effectiveness of an intervention is evaluated.
